Nm23 and tumour metastasis: basic and translational advances.
The nm23 genes were discovered on the basis of their reduced expression by highly metastatic cell lines. This trend was confirmed in cohorts of several types of human carcinomas and melanomas. Several transfection studies have demonstrated the suppressive effect of nm23 overexpression on the metastatic aggressiveness of melanoma and breast carcinoma cells in vivo. These transfection experiments have also demonstrated an effect of nm23 overexpression on cellular functions involved in the metastatic phenotype, such as cell motility, and point to a regulatory role for Nm23 proteins in cellular signalling pathways. Nm23 homologues from various species are also involved in normal tissue development and differentiation. Transfection of nm23-H1 into breast cancer cells provided a functional demonstration of the involvement of this gene in the differentiation of mammary epithelial cells. However, the molecular mechanism of these biological effects remains unknown. Several biochemical activities have been reported for Nm23, including NDP kinase activity, serine autophosphorylation and protein-histidine kinase activity. To define the possible significance of these biochemical activities, we carried out site-directed mutagenesis of the relevant codons of nm23-H1 cDNA and studied the effects upon transfection into MDA-MB-435 human breast carcinoma cells. We have also used Nm23 expression as a molecular marker to identify novel compounds that are active against the most aggressive tumour cells. This approach revealed that none of the standard agents currently in clinical use is preferentially active against the most aggressive tumour cells, and allowed us to identify new compounds that are preferentially inhibitory towards low-Nm23-expressing breast carcinoma and melanoma cell lines. This analysis also revealed a significant correlation between Nm23 levels and sensitivity of the tumour cells to alkylating agents. A functional implication of Nm23 proteins in this phenomenon was demonstrated after transfection of nm23 cDNAs into melanoma and breast and ovarian carcinoma cells.